This study examined the joint effects of home environment and center-based child care quality on children's language, communication, and early literacy development, while also considering 
around 17.9% for the overall population and over 20.6% for families with children (Instituto Nacional de Estatística, 2010) . Moreover, maternal education is low when compared to other European Union countries, with 70% of mothers having completed less than upper secondary education (OECD, 2008) .
Over the past decades, the increase in the number of infants, toddlers, and preschoolers receiving ECEC has generated an abundance of research on the effects of early child care experiences on children's developmental outcomes. A considerable number of studies have demonstrated the short and long-term effects of developmentally appropriate, high-quality ECEC on children's cognitive, language, and social outcomes as well as on later school achievement . For example, the large-scale National Institute on Child Health and Human Development [NICHD] child care study (NICHD, 1997 ,NICHD, 1998a , NICHD, 1998b , NICHD, 2000 and NICHD, 2006 ) investigated the interactions between child, home environment, and ECEC characteristics to help explain how children developed over time. The results were generally consistent with findings from other studies and demonstrate that the quality of both the home and ECEC environments matter. When care environments were more stimulating and well organized, children had better vocabulary, more advanced attention and memory skills, and peer relationships. Furthermore, in the preschool years, children who spent more hours in center-based child care displayed more advanced language and cognitive skills.
Given previous findings on the positive effects of preschool experience on primary school performance (see Sammons et al., 2002 and Sammons et al., 2003) , the first major European longitudinal study -Effective Provision of Pre-School Education (EPPE; Sylva, Melhuish, Sammons, Siraj-Blatchford, & Taggart, 2008) -was conducted to analyze the long-term influence of preschool on children's performance in school. EPPE measured preschool quality using the Early Childhood Environment Rating Scale-Revised (ECERS-R; Harms, Clifford, & Cryer, 1998) and the Early Childhood Environment Rating Scale-Extension (ECERS-E; Sylva, Siraj-Blatchford, & Taggart, 2003) with a sample of 3-7 year old children. The study identified a relationship between high-quality preschool and higher intellectual and social/behavioral development in children, with subsequent positive outcomes in mathematics and reading.
However, despite earlier findings suggesting that all preschool experience was beneficial, EPPE participants who attended low-quality preschool did not show cognitive benefits in primary school, and their outcomes did not significantly differ from the children who did not attend preschool .
According to Ahnert and Lamb (2004) , cognitive theorists have maintained a more positive view of ECEC, emphasizing the positive impact of well-planned learning environments on the cognitive and communicative development of children. However, these authors underline that, rather than considering child care effects as universal, the influence of several factors (e.g., cultural, family, and child characteristics) should be taken into account when analyzing the association between the quality of early childhood environments and children's development.
Although there is a great deal of evidence suggesting that ECEC can have a long-lasting influence on child outcomes, the home environment is widely recognized as the most important influence on children's adjustment (e.g., NICHD, 1998b), with family characteristics such as maternal education consistently emerging as strong predictors of children's academic and cognitive outcomes (e.g., Abreu-Lima, Leal, Cadima, & Gamelas, 2012) . However, the quality of the home learning environment has been found to be more important for children's intellectual and social development than parental occupation, education, or income .
While single factors have been looked at in a number of studies, evidence regarding the interaction effects of home and ECEC quality on children's outcomes is scarce and the inconsistency of what is available suggests the need for additional research. For example, in the NICHD child care study (NICHD, 1997 ,NICHD, 1998a , NICHD, 1998b , NICHD, 2000 and NICHD, 2006 , significant interaction effects between quality of home environment and ECEC quality were found, indicating that children were less likely to be secure when low maternal sensitivity/responsiveness was combined with poor-quality child care.
Further, Watamura, Phillips, Morrissey, McCartney, and Bub (2011) found cross-context influences on children's social-emotional outcomes, reporting both detrimental effects of double jeopardy (i.e., low-quality home and ECEC environments) and compensatory effects of attending high-quality ECEC for children from lower-quality home environments. Bradley, McKelvey, and Whiteside-Mansell (2011) reported a predominance of additive effects of the home environment and ECEC. However, the authors found small moderating effects of home environment features on the impact of ECEC, with ECEC sometimes compensating for low levels of stimulation and warmth in the home environment, but rarely potentiating the effects of high-quality home environments. With a focus on early literacy skills, Anders et al. (2011) found that children from medium-quality home environments benefited from attending high-quality preschool whereas children from low-quality home environments did not. The authors acknowledge a diverse pattern of results, possibly specific to Germany. However, this furthers the argument for continued research on the interplay of home and ECEC experiences across diverse samples.
This study aims to help fill this gap by analyzing both the direct and joint effects of home environment and ECEC quality in a Portuguese sample. Considering the low quality of Portuguese toddler center-based child care, reported in previous studies (Barros and Aguiar, 2010 and Pessanha et al., 2007) , as well as the specific cultural background of the present study's participants, results may provide additive value to understanding the complicated and contextual nature of young children's early care and education experiences. This paper is based on a data set from the first two data points of a longitudinal study on young children's engagement. In the first phase of the study, predictors of child engagement and development were identified in 1-3 year-olds, namely setting characteristics (i.e., home environment and center-based toddler child care), adult's interactive behaviors, and child characteristics. In the second phase of the study, a follow-up of these children at ages 4-6 years was carried out in order to analyze the influence of engagement, as observed in toddler child care classrooms, on children's later adaptation. Both data points included a considerable number of measures, with similar instruments utilized for measuring primary variables. For example, at both data points, child engagement was coded using the Portuguese translation of the Engagement Quality Observation System (McWilliam and de Kruif, 1998 and ; child development was measured using the Portuguese adaptation of the Griffiths Mental Development Scales (Griffiths, 1984 (Griffiths, /1996 (Griffiths, , 1986 (Griffiths, /1996 ; child adaptive behavior was measured using the Portuguese translation and adaptation of the age-appropriate survey form of the Adaptive Behavior Scales (Sparrow, Balla, & Cicchetti, 1984/n.d.) ; home environment quality was measured with the Portuguese translation of the age-appropriate version of the Home Observation for Measurement of the Environment (HOME; Caldwell & Bradley, 1984 ; and center-based classroom quality was measured using the Portuguese version of the Infant Toddler Environment Rating Scale (ITERS; Harms, Cryer, & Clifford, 1990 , in the first data point, and the Portuguese version of the ECERS-R (Harms et al., /2008 in the second. Similar psychometric properties were found for these measures at both times (see the methods section for a more detailed description). Results from the first phase of this study showed that homogeneously low toddler child care classroom quality was associated with time children spent nonengaged as well as with lower percentages of toddlers engaged in activities (Pinto, 2006 ). In addition, higher toddler child care classroom quality was associated with children's communication competence and home quality was moderately associated with different developmental areas (i.e., cognitive, social, and communication skills) .
Building on the literature mentioned above, we examined associations between children's language, communication, and literacy skills during preschool and (a) the overall quality of center-based toddler child care, (b) the overall quality of the preschool environment, and (c) the overall home environment quality. All associations were examined while also considering children's prior developmental level as well as maternal education. Our hypotheses were the following:
1. The overall quality of center-based toddler child care is positively associated with children's language, communication, and early literacy skills during preschool.
2. The overall home environment quality is positively associated with children's language, communication, and early literacy skills during preschool.
3. The overall quality of the preschool environment is positively associated with children's language, communication, and early literacy skills during preschool, when also considering home environment quality, maternal education, and children's previous developmental level. 4 . The overall quality of the preschool environment has a moderating effect on the relationship between home environment quality and children's language, communication, and early literacy skills during preschool, when also considering maternal education and children's previous developmental level. It is expected that higher preschool quality potentiates the positive effects of home quality.
Results may provide evidence for the need to improve the quality of ECEC experiences. This is especially important in Portugal, where publicly supported ECEC is a fast growing sector.
Methods

Participants
The data used in this study was drawn from a longitudinal study on child engagement. Children attended 15 classrooms for 1-year-olds and 15 classrooms for 2-year-olds (from 11 private non-profit centers and 4 private for-profit centers). In these toddler classrooms mean group size was 16.00 (SD = 5.07) and mean adult-child ratio was 1:8 (SD = 1:3).
At Time 2, children's age averaged 68.71 months (SD = 5.91) and family income averaged 1574.29 Euros per month (SD = 801.67). Children attended 41 preschool classrooms from 29 centers (13 private non-profit, 6 private for-profit, 5 public, and 5 with no center type information available) in the same geographic area. In these preschool classrooms mean group size was 22.50 (SD = 4.23) and mean adult-child ratio was 1:13 (SD = 1:4).
In this study, at Time 1, the number of target-children in each of the toddler classrooms ranged between 2 and 4 (M = 3.17, SD = 0.79). At Time 2, the number of target-children per preschool classroom ranged between 1 and 7 (M = 2.32, SD = 1.47).
Measures and procedures
Child outcomes
To measure children's global development, both at Times 1 and 2, we used a Portuguese adaptation of the Griffiths Mental Development Scales (Griffiths, 1984 (Griffiths, /1996 (Griffiths, , 1986 (Griffiths, /1996 . This measure covers birth to 8 years of age and includes a total of 468 items across six subscales or developmental domains: locomotor (i.e., gross motor skills), personal-social (i.e., independence and interaction), hearing and speech, eye and hand coordination (i.e., fine motor skills), performance, and practical reasoning. Raw scores may be adjusted for children's chronological age and converted into a developmental quotient. The Portuguese version used in this study has been used in previous research Pereira et al., 2010) . In this study, Cronbach's alpha for the global scale was .98 at Time 1 and .97 at Time 2. We also used the developmental quotient of the Hearing and Speech subscale, as collected at Time 2 ( α = .84), as a measure of children's receptive and expressive language outcomes. The Griffiths scales were administered at each child's center by research assistants with a Psychology degree.The Portuguese translation and adaptation of the survey form of the Vineland Adaptive Behavior Scales ( Sparrow et al., 1984/n.d.) was used to measure children's daily functioning.
Although data were collected on the communication, daily living skills, and socialization domains at both Times 1 and 2, as required by our hypotheses, only data on communication skills for Time 2 are presented here. The communication scale used in this study included 10 items, rated on a 3-point scale (0, never performs behavior; 1, sometimes or partially performs behavior; 2, usually performs behavior). The questionnaire was filled out by preschool teachers and resulting scores on children's communication skills were internally consistent (α = .83).
Finally, a Portuguese version of the Concepts About Print task (Clay, 2000 was used, at Time 2, for measuring children's knowledge about the conventions and characteristics of written language and early literacy skills. This measure includes 23 dichotomous items, scored as 1 (correct) or 0 (incorrect) ( Alves, Aguiar, Castro, & Bairrão, 2004) . While reading a specially designed children's book with child participants, researchers are able to assess children's knowledge of concepts such as title, front and back cover, beginning and direction of text, letter, word, etc. Previous studies have used the Portuguese version of this measure, reporting appropriate score reliability and validity (e.g., Cadima, Leal, & Burchinal, 2010) . For this study, a global score reflecting the number of concepts known to children was used (α = .85). This measure was administered in a quiet room at each child's center.
Classroom quality
To measure the overall quality of toddler child care classrooms at Time 1, we used a Portuguese translation of the ITERS (Harms et al., 1990 . The ITERS consists of 35 items, organized in seven subscales corresponding to areas of classroom quality: furnishings and display for children, personal care routines, listening and talking, learning activities, interaction, program structure, and adult needs. Each item is rated as a 7-point scale, with descriptors for 1 (inadequate), 3 (minimal), 5 (good), and 7 (excellent). Translation, training, and data collection procedures for this measure are available from Pessanha et al. (2007) . In this study, Cronbach's alpha for the ITERS overall score, computed as the mean score across 33 items (2 items were removed due to lack of variance: item 31 -provisions for exceptional children -and item 23), was .80.
The Portuguese translation of the ECERS-R (Harms et al., /2008 ) was used to measure preschool classrooms' overall quality at Time 2. The ECERS-R consists of 43 items, organized in seven subscales that measure classroom space and furnishing, personal care routines, language and reasoning, activities, interaction, program structure, and parents and staff. As in ITERS, each item is presented as a 7-point scale, with descriptors for 1 (inadequate), 3 (minimal), 5 (good), and 7 (excellent). Data presented here are based on information collected over two mornings, which corresponds to 6 h of observation on average. Mean percentage of within-one agreement between raters was 87.7% (SD = 9.91) and mean weighted Kappa coefficient was .70 (SD = .20). In this study, Cronbach's alpha for the ECERS-R overall score, computed as the mean score across all items, was .95.
Home environment quality
To measure the quality of children's home environment at Time 1, we used the Portuguese translation of the Home Observation for Measurement of the Environment -Inventory for Families of Infants and Toddlers (HOME; Caldwell & Bradley, 1984 ). This measure is composed of 45 dichotomous items (1, yes; 0, no), organized in six subscales that measure parental emotional and verbal responsiveness, acceptance of the child's behavior, organization of the physical and temporal environment, provision of appropriate play materials, parental involvement with the child, and opportunities for variety in daily stimulation. Research assistants with a degree in Psychology visited children's families in their homes and conducted a semistructured interview with mothers. In this study, we used an overall score computed as the sum of scores across all items. Cronbach's alpha for this overall score was .90.
Demographic and structure information
To collect data on parental and family characteristics at both time points, we used the Family Questionnaire developed by the European Child Care and Education (ECCE) Study Group (1997a). This questionnaire was administered during the home visits previously described. In addition, at both Times 1 and 2, the preschool and daycare structural characteristics questionnaire -interview with the classroom teacher (ECCE Study Group, 1997b) was used to collect data on teacher and classroom characteristics. Maternal education was considered an indicator of the child's socioeconomic status (SES). The decision to include this variable in the analysis was based on results of previous studies which suggest that maternal education provides a more reliable index of SES than family income or occupation prestige Roberts et al., 1999) .
Data analyses
Initial data analysis included examination of the reliability of scores, computation of descriptive statistics for all variables, and computation of correlation coefficients among variables of interest. In order to address aggregation bias and to account for children's mobility across ECEC settings, models for cross-classified random effects were tested, using hierarchical linear model (HLM; Raudenbush & Bryk, 2002) , to estimate components of variance in outcomes that lie between toddler child care classrooms, preschool classrooms, and children.
As specified in our hypotheses, criterion variables were children's language, children's communication skills, and children's knowledge of early literacy concepts. Results of the threelevel HLM empty models for each criterion variable showed that two-level HLM models were appropriate for our study purposes. The HLM models included three variables at the child level (developmental level at Time 1, maternal education, and home environment quality) and one variable, preschool quality (ECERS-R global score at Time 2), at level 2. All variables in the analyses were continuous and centered at the grand mean. The effect size for the main effect of both level-1 and level-2 predictors was computed as BxSDx/SDy. According to the equation, the effect size was obtained by multiplying the unstandardized regression coefficient by the standard deviation for the predictor and then dividing by the standard deviation for the outcome ( Morrison et al., 2003 and NICHD, 2003) .
Moderation analyses tested whether the direction or strength of the relationship between home environment quality and child outcomes varied depending on preschool classroom quality.
According toBaron and Kenny (1986), the moderator hypothesis is supported if the interaction between the predictor variable and the moderator is statistically significant. After testing for statistical significance, the effect sizes for these interactions were computed by estimating the coefficient for home environment quality when preschool classroom quality was 1 SD above and 1 SD below the mean ( Morrison et al., 2003 and NICHD, 2003) . Effect sizes indicate the degree to which changes in standard deviation units in the predictor correspond to linear changes of one standard deviation in the outcome, such that -1 indicates a strong negative association, 0 indicates no association and 1 indicates a strong positive association. Since all predictors were continuous variables and the study was nonexperimental, .10 was considered a small effect size, .30 a moderate effect size, and .50 a large effect size NICHD, 2006) . The database used in this study did not include missing values. Table 1 presents descriptive statistics on the child, home, and classroom variables involved in the analyses. Global quality of center-based toddler child care classrooms as measured by the ITERS was homogeneously low -as previously reported by Aguiar and McWilliam (2012) and Pessanha et al. (2007) -and average preschool quality as measured by the ECERS-R was slightly below the scale's midpoint. None of the toddler child care classrooms and only 8% of preschool classrooms were in the good to excellent range. Although the mean home environment quality was relatively high, it showed a large variability among participants. Table 2 presents a matrix displaying bivariate correlations between children's developmental level, children's language, communication, and early literacy skills, home environment quality, maternal education, overall quality of center-based toddler child care classrooms, and preschool quality. Some correlations were significantly different from zero. Supporting our hypothesis, positive statistically significant correlations were found between preschool quality and children's language as well as between home quality and children's early literacy skills.
Results
Three-level HLM empty models examined components of variance at the child level (level 1), between toddler child care classrooms (level 2), and between preschool classrooms (level 3).
Examination of results of these three-level HLM empty models for each criterion variable showed that there was no significant variability to be explained among toddler child care classrooms at Time 1, whereas there was significant between-group variance in preschool classrooms at Time 2. Based on these results, two-level HLM models were used to analyze the effects of preschool quality and home quality on child outcomes, when also considering child developmental level and maternal education at Time 1. The between-group predictor at Time 1, toddler child care classroom quality, as measured by the ITERS, was not considered for further analyses.
Results for the two-level HLM models (see Table 3 ) showed that, when also considering children's prior developmental level and maternal education, home environment quality at Time 1, was associated with children's language and early literacy skills at Time 2. Further, when accounting for both child and family variables, preschool quality was associated with children's concurrent early literacy skills. No direct effects of maternal education were found. In addition, there was a moderating effect of preschool quality in the association between home environment quality and two child outcomes: language and early literacy skills. The interpretation of this moderating effect indicates a synergetic positive effect in which the influence of home quality is stronger when preschool quality is higher. Specifically, when preschool quality is one standard deviation above the mean, home quality has a positive moderate effect on language and a strong positive effect on early literacy skills. When preschool classroom quality is one standard deviation below the mean, home quality becomes a trivial predictor of children's language and a moderate predictor of early literacy skills.
Discussion
In this study, we investigated associations between the quality of family environment and ECEC programs as they relate to preschoolers' language, communication, and early literacy outcomes. Intersections between the home environment and ECEC programs were our primary interest.
First, our initial hypothesis was not confirmed as we did not find associations between centerbased toddler child care quality and child outcomes in the preschool years. Research on threshold effects in the classroom quality-child outcome association has suggested larger benefits for children's development when classroom quality is in the good to high range ) and that high-quality classrooms may be necessary to improve children's developmental outcomes (Burchinal, Vandergrift, Pianta, & Mashburn, 2010) . Thus, it seems reasonable to hypothesize that our results could be due to the homogeneous low quality found among participating classrooms in this study. If empirically confirmed, this hypothesis would have important implications for Portuguese policy makers, professionals, and parents as centerbased toddler child care in Portugal is considered to be of predominantly low-quality (Barros and Aguiar, 2010 and Pessanha et al., 2007) .
Second, the quality of the home environment was positively associated with children's language and literacy outcomes in the preschool years. These results partially confirm our second hypothesis and are congruent with prior research findings (e.g., Bradley et al., 2011) . They also expand on other developmental outcomes findings from a European study which reported similar results for intellectual and social development . In addition, the home learning environment was found to be more predictive of children's developmental outcomes in the preschool years than maternal education, whichSylva et al. (2008) also suggested.
Third, the direct links of preschool quality to concurrent child outcomes showed a positive impact on children's early literacy skills, over and above the effect of home quality, as hypothesized. These results are consistent with previous findings , and complement research that has emphasized the implications of ECEC quality on children's cognitive and social outcomes , NICHD, 2000 . Previous studies in Portuguese settings support such evidence, reporting associations between preschool global quality and children's early literacy skills, namely vocabulary, concepts about print, and phonological awareness .
One of the most important studies to date, the NICHD Early Child Care Research Network study (NICHD, 1997 , NICHD, 1998a , NICHD, 1998b and NICHD, 2006 , which compared the relevance of both the home environment and ECEC, reported consistent results for all the measured variables and indicated that ECEC quality explains less variance than do family variables. However, similar to recent findings (e.g., Pierrehumbert et al., 2002 and Sylva et al., 2008) , we found the effects of preschool quality were as strong as those of the home environment quality.
Fourth, our findings suggest that preschool quality may be an important moderator on the relationship between home environment quality and children's latter language and early literacy skills, even when also considering children's previous developmental level and maternal education. Our results show a synergetic positive effect of higher preschool quality on the associations between home environment quality and children's language and early literacy outcomes. These findings are complementary to prior studies that suggested a mediating effect of home environment quality on the associations between ECEC quality and children's outcomes , and to previous results that suggested cumulative effects of home and preschool quality (NICHD, 1997 , NICHD, 1998a , NICHD, 1998b , NICHD, 2000 and NICHD, 2006 . Findings reported here support the integrative model proposed by Howes (1999 , as cited inPierrehumbert et al., 2002 since they suggest cumulative effects of positive independent variables from two different educational contexts. Such cumulative positive effects on children's outcomes suggest that higher preschool quality potentiates the positive impact of home environment quality in predicting children's language and literacy outcomes. This evidence is stronger for early literacy skills, highlighting the relevance of promoting high quality in ECEC settings, as these skills are essential for developing proficient reading and writing skills as well as long-term academic success (Skibbe, Connor, Morrison, & Jewkes, 2011) . Likewise, several authors (e.g., have identified early print knowledge as a relevant feature in highquality preschool classrooms.
However, the moderating effects reported here add to previous knowledge on the intersections between home environment and ECEC quality. Our study further documents a detrimental effect of poor preschool quality, and suggests that low-quality ECEC may hinder or even nullify the positive effect of home environment quality on children's language and early literacy skills.
In fact, Watamura et al. (2011) designated niches characterized by high-quality home environments and low-quality ECEC as lost resources. Our findings suggest that more can be at stake than low-quality ECEC programs' failure to potentiate the effects of high-quality home environments.
This study has limitations that should be acknowledged. First, both our research design and statistical analyses do not allow us to make cause-effect inferences. Second, three factors limit the external validity of our findings: the limited number of toddler and preschool child care classrooms included, the restricted geographical area from which these classrooms were recruited, and the specific quality features of these classrooms (which in the case of toddler child care, limit our findings to low-quality classrooms).
Despite these constraints, findings contribute to a better understanding of the associations between children's developmental outcomes and context quality in two of the child's main microsystems. In addition, this study provides an opportunity to examine the cross-cultural consistency of findings from quality studies conducted both in the U.S. and in Europe.
Keeping in mind the referred limitations, we cautiously trust that the effects found in this study may highlight possible communal effects. Carneiro and Heckman have argued that ECEC services are one of the few effective means of increasing economic opportunities for disadvantaged individuals and, therefore, for society as a whole , as cited in NICHD Early Child Care Research Network, 2006 . Presently, in Portugal, a large number of children spend extended periods of time in a variety of ECEC services -public, private, and clandestinebetween birth and the time they enter school. For the first three years of children's lives, the quality of these services may range from inadequate to minimally adequate in terms of health, safety, and developmental appropriateness (Barros and Aguiar, 2010 and Pessanha et al., 2007) . Although research results have shown that parental practices are a relevant predictor of child cognitive and social development outcomes due to genetic and environmental influences, highlighting the crucial importance of the family in children's lives (Collins, Maccoby, Steinberg, Hetherington, & Bornstein, 2000) , parents are not acting alone. When families decide to use ECEC services, they not only should feel that they are not harming their children, but they also have the right to know the characteristics of the contexts they choose and the possible effects of these environments on child development.
The need for more research on ECEC in Portugal is clear. Cost-benefit analyses on the longterm effects of ECEC experiences are especially important, considering the high risk of poverty and the number of children involved in ECEC (Instituto Nacional de Estatística, 2010 and Ministério da Educação, 2010). However, even well-established conclusions about ECEC effect sizes may not lead to policy changes. AsShonkoff (2000) claims, social scientists often emphasize data from this kind of research, but this is rarely considered in policy development. Assuming our share of co-responsibility in the prevention and solution of social problems, we hope that the knowledge gained from this study will be useful for parents, teachers, researchers, and politicians and contribute to bridging the gap between research and practice.
